Hyperthermia during exercise -a double-edged sword An excessive elevation in body temperature is known to decrease exercise performance. The physiological mechanisms involved with hyperthermia-induced fatigue include central nervous system dysfunction and cardiovascular instability. Conversely, a moderate increase in body temperature has been shown to actually improve exercise performance. Asmussen and Boje 1 reported that sprint performance improved by approximately 5% for each 1 C increase in muscle temperature. The improvement was attributed to the wellknown Q 10 temperature effect on numerous biochemical processes. However, are there other potential benefits of hyperthermia during exercise?
Lastly, taking our results a step further suggests that during exercise in vivo blood viscosity may actually decrease. To envision this concept 2 facts must be integrated. First, it must be remembered that blood is a shear-thinning fluid and its viscosity is inversely related to shear rate (i.e. blood velocity), as shown in Figure 1 . Second, to increase oxygen delivery to working skeletal muscles, cardiac output increases as does shear rate of the blood during exercise. Coupling these facts with the results of our study suggests that the combined effects of exercise-induced hyperthermia (point A to point B in Fig. 1 ) and increased shear rate (point B to point C) could theoretically decrease in vivo blood viscosity by 30% (point A to point C), despite the typical increase in hematocrit seen during exercise.
In conclusion, we have demonstrated that when hyperthermia was accounted for by measuring the post-exercise blood sample at the actual in vivo core temperature and not at a set temperature, as past studies have done, there is no change in blood viscosity during prolonged, moderate-intensity exercise in the heat. Thus, we suggest that moderate hyperthermia during exercise may be beneficial because it attenuates the increase in blood viscosity brought about by hemoconcentration. This may improve muscle blood flow at a time in which the body is metabolically active.
